The University of Wisconsin Genetics Computer Group (UWGCG) has been organized to develop computational tools for the analysis and publication of biological sequence data. A group of programs that will interact with each other has been developed for the Digital Equipment Corporation VAX computer using the VMS operating system. The programs available and the conditions for transfer are described.
INTRODUCTION
The rapid advances in the field of molecular genetics and DNA sequencing have made it imperative for many laboratories to use computers to analyze and manage sequence data.
UWGCG was founded when it became clear to several faculty members at the University of Wisconsin that the there was no set of sequence analysis programs that could be used together as a coherent system and be modified easily in response to new ideas.
With intramural support a computer group was organized to build a strong foundation of software upon which future programs in molecular genetics could be based. This initial project has been completed and the resulting programs, written in Fortran 77, are available for VAX computers using the VMS operating system. Most of the programs can be used with only a terminal, although several require a Hewlett Packard plotter.
UWGCG software has been installed for testing at eight different institutions. A simple method has been developed for transferring and maintaining this system on other VAX computers.
DESIGN PRINCIPLES
UWGCG program design is based on the "software tools" approach of Kernighan and Plauger(l) . Each program performs a simple function and is easy to use. The programs can be used independently in different combinations so Nucleic Acids Research that complex problems are solved by the use of several programs in succession.
New programming is simplified since less effort is required to bridge a gap between existing programs.
UWGCG software is designed to be maintained and modified at sites other than the University of Wisconsin. The program manual is extensive and the source codes are organized to make modification convenient. Scientists using UWGCG software are encouraged to use existing programs as a framework for developing new ones. Our copyright can be removed from any program modified by more than 25Z of our original effort.
PROGRAMS AVAILABLE FROM UWGCG
The programs described below are named and defined individually in Table 1 .
Program names in the text are underlined.
Comparisons
Comparisons may be done with "dot plots" using the method of Maizel (2) finds optimal alignment by method of Needleman and WunschO) finds optimal alignment by method of Smith and Waterman (5) shows restriction map for each enzyme graphically tabulates maps sorted by fragment position and size displays restriction sites and protein translations above and below the original sequence(Blattner,6) creates a consensus table from pre-aligned sequences finds sequences similar to a consensus sequence using a consensus table as a probe finds sites specified interactively finds all possible stems (inverted repeats) and loops finds an RNA secondary structure of minimum free energy by the method of Zuker (7) plots the similarity between the codon choices in each reading frame and a codon frequency (7) finds an RNA secondary structure of minimum free energy based on published values of stacking and loop destabilizing energies. The "dot plot" comparison (mentioned above) of a sequence compared to its opposite strand gives a graphic picture of the pattern of inverted repeats in a sequence.
Analysis of Composition and the Location of Genetic Domains
Regions of a sequence with non-random base distribution can be displayed with three graphic tools designed to identify genetic domains. The program
CodonPreference (8) 
DISTRIBUTION OF UWGCG SOFTWARE

Intent
The intent of UWGCG is to make its software available at the lowest possible cost to as many scientists as possible.
Fees
A fee of $2,000 for non-profit institutions or $4,000 for industries is being charged for a tape and documentation for each computer on which UWGCG software is installed. While no continuing fee is required, UWGCG software, like the field it supports, is changing very rapidly. A consortium of industries and academic laboratories is planned to support the project in the future. The consortium will entitle its members to periodic updates and to influence the direction of new programming undertaken by UWGCG in return for a pledge of continuing financial support. 
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Copyrights UHGCG retains the copyrights to all of its software and UWGCG must be contacted before all or any part of the its software package is copied or transferred to any machine. UWGCG is, however, mandated to provide research tools to help scientists working in the area of molecular genetics and we are glad to see our source codes become the basis of further programming efforts by other scientists. Copyright can be removed for any program modified by more than 25Z of its original effort.
Tape Format
The UWGCG package is usually distributed in VAX/VMS "backup" format on a 9 track magnetic tape recorded at 1600 bits/inch. The system consists of about 1000 files using about 20,000 blocks at 512 bytes/block. The current versions of the GenBank and EMBL nucleotide sequence data bases are normally included which add another 3,000 files and require another 20,000 blocks.
Upon request UWGCG will make a card image tape of all of the Fortran 77 programs and procedures for reading on computers other than the VAX. The card image tape is usually provided at 1600 bits/inch with 80 characters/record and 10 records/block. Adaptation of UWGCG software to systems other than VAX/VMS may take considerable effort.
Equipment Required
UWGCG programs and command procedures will run on a Digital Equipment Corporation (DEC) VAX computer that is using version 3.0 or greater of the DEC 
